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*. »20«Ktli. OTtf). 5 00nm«M!ft. 3 0 
/80nmOTi/TiN, 7 0 0 nmfflA 1 S i C u , 
20/60nmOTi/Ti 0 0 nm©Iffl 

fig0.4*>/b0.8jum<orJ^^h*-;l/^fi 

CF4/CHF3r5Xv4 3 ^X-y^-y^§n.5.„ *7X 
; \-<r>ms]<DTM t LT, VI AflB&Ji 5 0 0 n mgKfc; 
*/4 0 0nmSOG/2 5 0nmKMfc*SraUTX7f- 
y^Sil, TiTiN/AlJltO±T'ih^&„ 82<AI 
nt IT. VI A«jf{45 0 0 nmlMUMttlU T 
i T i N/A 1 jf^+iTx^y^ftS. >7x^- 

[0042] C^JSfflfcfflV^ft6ll«fliJ£l4. H3t 

*y>t0ffl4, iSM^y^^pxsi-u y/i^x 

&££s<4. $?*i»3 1/m i n"P«f|E*il4. 
Bffr> i: . srWHS^ y?<7)WzmW*7V y?% 

fcanssu z hizmjtix*yyzrt7v y?i-&zt 
H-cRttts*.* ( i/i ooftstjt) . -r^t(cijv> 

1 Oto&ifitli. 

[004 3] ffifWmi, SEMKSg (0.6;um£>V 
I Af|}£eo±o) £&f\,vzmiZtLl . ttMcotztb. 

c o o 4 4 ] E4 ^ wmmiti (?%frh, wjx v 

iM«<0df J V-t«oTV>&«ll) CDV I Affit (0 
1 ) «SEM2SWfc>S"f. 05(4. Hl^VI Afl|jt£ 
45^1315^- H ^-f X b'J >y 7" (dry stri 

p) u^osEM^it. mi tm2crMmz 1 


(8) ^^1 1-2 1 9926 

1 4 

-feXCHS L S E M?Iffami 6 1 0 7 

■r. 

[0045] 45#ffl»B«CJ6K5-<fXhy'y:7% 
IMtfMfy v-#i*f(4o £ V kM.thZ.bffb 

*WBfcfc*ut (06&tf7) . HfflWlCtJV^tt, 
10 J:4«a*y>4tfi»Wi» V I Ax> y f-yy^jg*^ 

[0 04 6] <{CJf]2 : WJXYW£>±^m^^ » 
BOJ:3«rilSiBBSWI«4. tfy^^tfWfc^WftfBfcJ: 

20 x NRgftftPfrft £ Ji£ . ^lA-i^y (JSRf 
78? I X 5 0 0 e 1 ) &tf ( S h i P 1 e y«U V 
NF) ^*X)--C3-hS*lS. 1^**1* ■CJWxh.it'> 
XA-J4, «B1irfc:US;;*h*«<1-*fcft. DUVfc 
J:S«Mttt»i*fT-3. M^y 
SASfi/c^XA- ( 5 e 1 3 a t/cra2 P ) 
g£it|>„ i^x h<7>J»S(i«HlB5«tx>j 7*y^ h U 

[0047] *tffittK2:**3*U 8BWt«»*«>fflfcffl 

V^iiS^yy^Jt«fflga«« (»«M) H81C 

«?asii , 4 5 ictr* & . *v ym.mmm^ y ^ * i 

^jQl^it. V;l^X»4»i»*a«3 l/min 

. mmcoffl-r-? t . tvyittm? y? <n 
+«=aats*i4. -ewctptcLT, i8t/*yyc7)§vjfi 

40 y^&Stt-s. -^^yaEA§il-CV^V^xyN-(4. 

m*y*i i ta<o*<oH«*iiiiifca. 0,0.1 

ml (0.46mmol/l), 1.0ml (2.3mm 
o 1/1 ) a#5.0ml (11. 5ramol/l)J 

(4, 0X(4 1 1 . 5mmo 1 / 1 coVi-fti^tfOjg^fflV^ 

[0 048] ^3fyaA?n7tW^Xh^^. 3**')^ 

aairr 5 i t j: 0 . m^»*«% 5 0 

% (60nm/m i njK9 0nm/mi n) WlSth. 

50 -f^-vaAs*i/;u^htf«siwi. H9(csrr. jsi 
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1 5 


1 . 2 nm/ (m i n*p pm) , ^yl/y'Xhtl±4 . 5 
H8.5nm/ (mi n*ppm) £?"C&&„ 

«H!*$ . i offit * *y v<0f ijffltt 


1 6 


*v**s> (ffiKaasrsciiittiO) awe**. 

ttWc) 14. BHW)JWR*«pHtJ:«t,o-C*4*»if 

fc. «an»4. 0. 0.1,Xli0.2ml OBBr-yS" 
a7>"F|!L 30%) T*4. C<-;«rHHSBK 
ffl, 9 9%) iOjfijDftfi. ^^y*7 1(Z0. 0.5 
Xi± 1 m 1 T**>6. S£t±, 2 1 ft>£>4 0°C<9&HT'^ 

fiV^SaHi, 31/min, ffit>SJfttt5 1 /m 

wet* tg£li. #ffl«HaaJt9<!0l^^h»SaK"C 
«*>3*i*. IWe$nfcWil*frfclS«fc*lfcjicf. 

RS/fa*A- (Discover)*', 
[0050] 


Write 
ml 

ml 

p« 

St ft -a 
flow 


nm/min 

nm/min . 

ppm 

1 

0 

5 

hi 

40 

51.2 

7.36 

18.2 

1 

0.2 

2 

lo 

21 

34.8 

3.11 

54.6 

1 

0.1 

5 

hi 

40 

40.1 

5.97 

17.2 

1 

0 

5 

lo 

21 

36.9 

2.60 

52.6 

0 

0.2 

2 

lo 

40 

19.3. 

0.02 

14.5 

1 

0 

2 

hi 

21 

36.1 

2.73 

44.8 

0 

0.2 

5 

lo 

21 

3.4 

0.39 

14.7 

0.5 

0 

5 

hi 

40 

36.3 

5.91 

17.1 

0 

0.2 

5 

hi 

40 

4.6 

1.32 

5.7 

1 

0.2 

5 

lo 

40 

31.9 

5.98 

17.9 

0 

0 

2 

lo 

21 

33.1 

1.46 

47.6 

0 

0.2 

2 

hi 

21 

26.8 

1.96 

37.9 

0 

0 

5 

hi 

21 

27.0 

2.58 

39.8 

0 

0.1 

2 

hi 

40 

20.7 

2.S2 

11.4 

0 

0 

2 

hi 

40 

31.6 

3.34 

15.6 

1 

0.2 

5 

hi 

21 

31.4 

2.85 

44.7 

1 

0.2 

2 

hi 

40 

55.9 

3.78 

IE. 9 

1 

0 

2 

1? 

40 

41. 8 

3 .96 

17,7 

0.5 

0,1 

5 

hi 

21 

36.6 

3 .26 

42.4 

0.5 

0.2 

5 

lo 

40 

37.0 

2.93 

15.1 

0.5 

0.2 

2 

hi 

40 

47,3 

3.22 

14.4 

0 

0 

5 

lo 

40 

11.9 

1.24 

13.6 

1 

0.1 

2 

lo 

21 

34.4 

1.89 

49.9 


[00 5 D *vi^'xh<ossii?)#-£, hi otmi mo* nzm-tK *#\s : sxbM&<otmM.i>m&ci>z, 
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(1 

1 7 

( 0**4,7 1 5^ iaairfs) fci*t<o-c*o, ph 
t £ tuts l&i^ t tffirrisMi^** . t 

2 00ju l ) (cj: i)»^ti. £^7 7*»&iI*U* 

±<wc$rv Starrs 4. l*»u 3fy>iME«, 

iaKfc9Kffi#L M«fc££ttli, iBKKRJtfiW- 
4) , frS 4. fit, 

O^ttiSftSrafcSili <-f&*>*>, nm/ (mi n* 

ppm) ) . v±co£oiz®t,tvt:wm!)mwLii, mi? 

WX hX'O. 2t4 nm (m i n*ppm) OH, 
Uj^X ht0.03M0.4nra/(min*ppm)« 
HT^-ffc-f!.. #^l^"*hO^£fcfcJt4^a$*$ 

y^K&tfiBK^J*^ 2 

*-**4. 

[0052] <fcm : l^y'XMi>*Sf<OJS<?) 

4. *yy«HLjWMflc*M-***Sr5!*«i, lr»5 

( ? 'J -y^-AOSSU&fr, 7 * h V ^'X f- X<i 

ft^Tte&^'K mmz^m^-n 

T*4£t**. «9!4>a>te$flfc. *£?s ^y'l/yXh 3( 
0&£2»(c*ft 4 ^y ^Iftftt^fNPHMEe^W**, 

atolWi^y'J^fc+jM-4) . *y>iM8i. oa> 

^)12ppm, ?U^li20, 4 5-£LT7 O'COHTS 

fcs-fcfc. sttc, HWttJir? *y^*jR 

■Y*y*tissis-^a, mtt£Sfto£jfc£>4) , i 

2fcw1\ «^*£*yyil«fc*tLT. 3-ooHSr 4C 
5fflJK«H(cfc^-c, To? hit:. &\->WmtifW\tffi 

, *y y^JSSr ft < -f 4 1 fo±t4 - 
*fiffl*frffi 5 4 6 4 4 8 0 #&ff£SBi; 3 tttz 1-5(07 50 


0) #^1 1-2 19 926 

1 8 

n-fexli, *yv<3»ll**»lfin;&tf4fctf>, ;rflJg£T 
\fX ($ffi.lX) , *SrJ0aLT^4. ^O^SjO^RiJ 

ttfc LTJi, i 93W»*>ftvv *y>«4»ADf/xii 
*y v^K-f *y*t»ff§***yy«»»i«d ; 

iutro-fexji, ^astcfc^t, ^/va**** 

fcjR*87*n-fc* («l>iBSt) i#*S*iTV*4. 
^IA-(1.2nra)*!10m V^V^^rilS 

t («sa) , xtiso-c (««) x-mwizmztih. m 

(wmizfflixa. immum.mmt,zM$\zti. * 
t:»m.m'it^/ymmmzi oswsnrv^; t 

i *WC*4. ft*fc±4a«*, HHtSH^yy 
S-«§ii-4ll»t t t0, »W8*4ik!6«TS4. *? 

^-zMW^nmrnzm-tzkiz**) . ^xa-ic 

*v«&JfOTB(KS<x4. JfHo^yym<*:(i. %Ml 

riippm) . *it. »v>«^«iittik^s»^$ 
•tt, *MW)»i>R«tt«it^*y xy\-^ 

ta»LS< u i o o%ifiir«t**ttfc^'t. fiw 

V>t^'5<Ii:T*>4. 

[0054] <J85ffl 5 : Ht«*#lC*J»t4iI 1 COX 
S> 4*W<0flfi^)j6Mli, *yvfc*9*t*>6=5f4fi 
^*W^U3yfc«t"4||MWJtfl|if^t>OT*4. ft 

151 :^';3y«Bfc:lMSHI***8*4. 

15 2 :BHfcfe£Bfc£ir4. 

C, H^l«HHlWI£l£A$-^4. 
IS4 : ^Uay^xyN-tiois-ii-4. 

zf)±o%mfiiit:Tmzmr&fmit. r New w 

et CleaningStrategies for 
obtaining highly Re 1 i ab 1 

e Thin Oxides], M. Heyns et 
a 1 , Mat. Res. Soc. Symp. Pro 

c. Vo 1 . 31 5, p. 35 ( 1 993) iZsOfflZtl 

^Ut'fc 4 ; t *^ $ tLT ^4 . 

[0055] MTt,z^±mtm%z>mftit:xmitT 
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1 9 

IS 3 (4*tcj5tT) : ffi*tt&$iiitfa* U^§ 

H$tt4. 

184 : V9=r>~SO|gjiXtt^'j3y'>X>N-^D 10 
(A) O3+OH* »02-+*H02 


*4. 


20 


[0056] <7j-yy^k^tt^cMi-i,^> 

tt4*yy<o#»ti. fg£Cc J; ft, vV-hiv 
( A ) X*i A *vm ( B ) sttJHftMlflfcti! 3 . 


(B) 


*H0 2 

03-HOH — ►H02- 


(1) 

-»H + +*02- (2) 
-0 2 (3) 

H2O2 -HO2 - + O2 (4) 

O3 + HO2- >*OHH-*02" + 02 (5) 

[ 0 0 5 7 ] $ XYymtomt* MtoKXnf<< k C , IMfofclWMJH *> s Mtz D 3ffl*)Jh/V# : p 

7-fc{iW»*< , RIG ( 6 ) i: ( 7 ) £#3 . K&t88i jWHIW* d jWSW5ft4 . 

03+*02 ^03 


*Oj" + H2 0 

[0058] ±mmY>mmiztot. oh 5 ^ 

JU (RI6 ( 5 ) t ( 7 ) T#J*Sil4 ) **. 

(8) t=«t 0 s ^ fcsj-wsr^w . *>t, rjs** 

*OH+03 **HOz 

[00 59] Zftbnfflmmi* #ttXli£Stt<7)* 

)£(l-4) Ktsv^T. *WfSBj«K*»t^BSh.4fc A 

O3 ►O + O2 

O + H2O >2*OH 


+ O2 (6) 
*OH + OH + 02 (7) 

★jsstfKic ( 2 ) . ( 6 ) m ( 7 ) tm/a< - 


-02 


c 0 0 6 0 } rjce ( 1 - 1 0 ) ii, #tt«i«fc*Ht4# 

0 SM § ft & fcft , i/' £ ff -5 1$ t * yyffjB&jfe. 
&4. l«R(6lis Rfl:3ii4iHIJMcJ:»). *yy# 

M»$ft4» 

[0061] £ft/s>*)ia6fc*Nvc» TKO^bKS?^ 

^K-ftt^#-i> (ifeUli: tt. H2O2 < >H0 2 -+ 40 

. £<oi<KRjsti s affair 

tr. mimi (oh.hoi-,— ) b*v><r>&mzi 

0. l<K5S/*#/P (*OH) *«&rtU *ft{i&£§ft 
4*\ XllSfefc^yvtRJEU Sfet*<^)5> f * 
/l*£rt?-4#XI±*KMO*fc*4lM£R*"t4. 

kje (1-10) tytnAmzmtthk. *w<ml 
^mmm^mzmmmx-bz a-^hh. mm® 

[0062] ±&nttWhlvrz*v r yi£tt*z>wfa+5a 


(8) 

ft O J: 9 &< & 4 . Lfctf-o T . MwftHMflWiHrca 
6. ^cOMttOHmi. BHca^RJC ( 2 ) , ( 6 ) ft 
V ( 7 ) tfi^^t, KjEsC (9-11) 
S. 

(9) 
(10) 

♦flKDWBi , * - A'- 7 n - $ fc J3 Jt £ R*/:* v y <o 

^ 1 /^/*i^* { J'7 (Gor 
e) W>*i??,-iv (R*a»ffc:Lfc5^l^-) TD5 

-}§c7)7KcOjfi» (201/min). *Vy«t»*3i 
tWMCDtiiM. (21/min) SW/^y'a-yH: 

tjttiffift ( 1^-/1/} j&t^Jts^^yyi/ 
*fc«fc*i4. m^h&i-Kxnmfhii. K-t-m 

coUMmmm (9 9%) Sr^^X, «B77^ 7 yF 
J±Sffl"Ctft>7t. ^-h'X7^7-7!KMOCA|!l^ 
[0063] mi 5Ht*rf iofc:, 5j--A'-7U-$ 

Ko^i&ti. 7t-yy£mmw<jHzitt&. w(99 

%) 1 0m l*K-f -f4ittJ: "3. «l 
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itsivtus. imzm^frizxyyuK/ut. mint 
[0064] (w/'imziitzm'snuiJx mim 

^4«»C*i<t4aa*4*8 *4 O H 7 itiilWfctEiZ 
t&frtl (K. Sehested. H. Corfitz 
en, J. Holcman, J. Phys. Che 
m. , 19 92, 96. 1005-9) „G. Aide 
rbR. Hi 1 1 (J. Am. Chem. Soc. 19 
5 0, 72, 1 9 84) tiftff. OHS^'a/k&qitl 10 

ir^fiSJra&Ui. ftftttSffltf. p HXttJHWbKJIW) 
[00 6 5] 3od>»S:4|?*S:ff-9fc. -Tfl:*>t», * 

■*\ sushi:**. ^ti*«fciaiwk*«*aairt4. a 

[0066] Jf yy«HLfcJR>f ^-y*ft3HHfc*** 

<rm^m^mm:n2 . »£;fi3 jiK-ft * 20 


(12) #63^1 1-2 19926 

2 2 

y-x-foh. 50u\ mmr-v^^yyvm., 30 

%) «HiOj&7.51*y?fc«jDUfcB«i (0.08 

mmo 1/1 k ±t^Bmti i m)hixtz. m&ztuz 
uifxmtxmts 4#coiis<tn^u&. §^>tc 
HiOataairt-it. t'^nifSSMijiiofiTL. 

^V>fcU3tttW(C«ij&«T*$r< «(2nm/min 
bit. «*»Hfc:fi^T»*-*-^** 

[0067] 
[*2] 


w-ppm 

<ml> 

(nil) 

(nnt/min) 

46.(7 

0 

0 

38.4 

37. 0 

0.05 

5.5 

11.3 

39.9 

0.05 

0 

9.3 

24.7 

0.1 

0 

7.7 

4,5 

0.5 

0 

2.1 


[00 68] LW/ot, ;0JE5ffl(CfeV-iT{i, OH5 

mis tocr)!$.-ftiz£&mti<%^%wm<tz)t>. m 
K&tv'ymmtn^mx'hi . mi 6Ht. 

flp (OH5 5/*;K^RfflJB) OffilSB&HSrjjrf . BfH 
t=0fcfc(t&i£dja (0. 1 7mmo 1/1 ) £iJ<};b£> 40 
"f s DM jJ-y*//0 . 2 3 mm o 1 / 1 «9gj&CD^T$5e 

2O 2 trit0^iDt^ (afilO. 1 7mmo 1/1 ) ft 

[0069] *-iiosiw*jsan3*ifei»o. 


*Wtt*Sft, ( nm/m i n) X'^tlX^ 

***vo riitv^ikfcffiti-i^sfii***. 0. 

02mmo l/lK0.24mmo 1 / 1 <?MWZ*V 

wmiza^x, *yymnk* m*>mt. 

0.0 2 mm o 1 / 1 mmzwmzti, mxtm&iii 

•fifc, ^nyi^b&KhbWi^viX'tehhw, v 

^ (*2. ffi&£fflUT) . 
[0070] 
1*3] 
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(13) 
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2 3 


24 


w-ppa 

(ml) 

(ml) 

(nm/min) 

48.0 

0 

0 

38.4 


0 


47.1 

so. a 

0 

1.1 

51.1 

54.3 

1 

1.1 

34.2 


*10* [^4 ] 


1 tv"/WIt 

w-ppm 


(ml) 

(nm/min) 

49.5 

0 

0.1 

47.1 

45.$ 

0.1 

0.1 

21.9 

38.6 

0.2 

0.1 

16.1 

46.0 

1.5 

0.1 

22.3 


[0 0 72] m&ZmvcthZblZ&t) . H-fitf** 

mawmcofatit, mmmmiz^i^/ymm^imn 
s a&as&na i?***-*- -entity 

[00 73] 

«<9*fcfflt5&fr£;h.T^S. ^WL-cv^^-yy (t 
l/2 = 20mi n) kRjEtt^V^yyS<^iV^ 


ftofNaww, ax. *y>«ftM^Hi<?5aant:^ 

[0074] BHfc&fifcHflKWrco H 9 ya/WflSfc* 
£ix£ b , filTt^f RlEtJ: 0 H 2 o 2 #±j£-rs . 


*0H + CHsC0OH 

*CH 2 C0OH + O 2 > 

2*OOCH 2 COOH »0 

RJ6 ( 1 3 ) •Vl&titZtl&HW&imztt* *1VJ±7)V 


>*CH 2 COOH + H 2 0 


*OOCH 2 COOH 


[00 7 5] mfcyV-v'JiDV (gjfc ( 1 1 ) ) bV 

s Jxv^mb<r>mMt. Wxy%mkitY>bW&\^ 

B \zim tav ^k d 6 T'7 'J -«0 O H v isjuwmtt 
*. *0flS*. RIB ( 1 1-1 3) fcJtO, fciX-fcTHz 

o 2 -eLT^-jsti. HiOi^p-yxhsi 


(11) 
(12) 

7H 2 0 2 + Products (13) 
*ttfclMk&" {OW=yVf])V) 

40 [Hfi?>ffi#&8lijn 

[01 ] S&W I AXyf-flBttt^rt»EBT*4. 
[02] aftftfcA lXvf-y^SiTJtVl AflBt^ 

[03] $my'u-txi l zti^xm\,\t,ti$,mmi&.* 

[04 ] SiWlit^V I A«!»*jj%tS EMS*? 


[05] 4 54MBOiF9'fXh'Jv7lftc?)VIAlt 
jfifciSrfSEMaf*?**. 
[06 ] *M&m * UV«BRIII«2rffifc 1 04HB 
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m LfcH 1 V I Affljf * jR* S E M5*T* h . 
[07 ] *5MB«ffi U^gWBBra^riSfc: 1 04HS 

SEM^1fC*>*. 

[09 ] B^MEfcsKxXV*^!^^ bfiOWftfctJ 
[011] iJtS-'^^-^OsK^k^MfcSXB 


(14) #^¥1 1-2 1992 6 

26 

[012] WW^r/.t:*J*t4fflK4:5rV>«Kk 

[013] m&xii^mfimxmiztiif&'&mt * v 

[014] *tt*'/>fcfcW& *JlKrKJ6*S:?i*t. 

[015] ^->^-yu—9y^\,za^hovi.yVi] 

10 [016] BMftaHm LfclM * y*t , H 0 3£ 



AlSiCu 


[04 


AISICu 


[03] 


^ y y y 


02/03 



Dl 


[05] 


[06] 


J, A 




cyyr'-t 

C C-iC x 
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[09] 



[Hi 0] 


••0 -4 0 


0 20 46 <» 


U» UO 140 i« 
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imi 1] 


HAc : 

0-651.59 


pH: 5-2 


T: 21-40 


mi 2] 


[01 3] 




IH14] 


03 loss 


03, gas 


— — 

03, aq 

+ M 

M OlOO 

(•.ff OH-) 

■*> 



*OH 





I: 


5 


♦ 02 
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en e 


[01 5] 



5 

i 


2 3 4 

T (min) 


i 

3 6 


[016] 



</Mr-„ ^ 2110^x^^A s 'jy 

>'10# 

<72)W»& • X*- 

^Mf-. < — 3001^x;l^rA-<>f-fe 


'OMf-. K 3150^-7 K ^7x/l/ 

(72)«5!# V/I/^ • My* 
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